Capsule -Flowers of an invasive plant species are more visited by native birds than 16 flowers of ornithophilous endemic plants. 17
species can occur in a wide range of habitats, have cascading effects across trophic 48 levels, re-structure communities, and lead to evolutionary changes (Rodríguez 2006) . 49
The Canary Islands constitutes one of the hottest spots for biodiversity in the 50 world (Myers et al. 2000) , holding a remarkably rich 40% endemic flora (~570 endemic 51 species) (Santos-Guerra 2001) . With a dense human population (~280 inhabitants/km 2 ; 52 ISTAC 2012), approximately 20% of the endemic plant species are threatened by 53 multiple human activities including overgrazing by introduced animals, interspecific 54 hybridization with garden plants, habitat lost by urban development or competition with 55 introduced plant species (Francisco-Ortega et al. 2000) . Out of 700 introduced plant 56 species recorded in the Canary archipelago (Arechavaleta et al. 2010) , 50 species are 57 considered highly invasive (Sanz-Elorza et al. 2005) . Although some of these invasive 58 plants are widespread in insular ecosystems (Sanz-Elorza et al. 2004) , no quantitative 59 studies have been carried out on their particular breeding biology in the Canary Islands. 60
Besides the potential competition for space, these introduced plants could be disrupting 61 the pollination of endemic plants, because they can share habitats, flowering seasons 62 and pollinators (Traveset and Richardson 2006) . However, introduced plants can also 63 bring positive effects to the ecosystem by providing feeding resources for native 64 threatened fauna (Schlaepfer et al. 2010) . 65
Despite several Canarian endemic plants showing flowers with traits of bird 66 pollination (the so called ornithophilous syndrome), no specialist nectar-feeding birds 67
live on the archipelago (Valido et al. 2004; Ollerton et al. 2009 ). Opportunistic birds can 68 visit several native bird-flowers (Valido et al. 2004; Rodríguez-Rodríguez and Valido 69 altitudinal gradient (100-1000 m a.s.l.; Table 1 ). We also measured inflorescence 140 panicule duration, flower size and sugar concentration. The nectar sugar concentration 141 was measured using a hand refractometer and concentration was expressed as w/w% 142 sucrose equivalents. Each of the monitored plants (where bird observations were made; 143 n = 77) and its surroundings were described using seventeen variables (see Table 2 Some plants (n = 8) situated in a few sites (laurel forest and pastures) suitable to the 155 localized endemic pigeons or ravens were observed from more than 150 m using a 156 spotting scope. We noted the number and the species of birds visiting the inflorescences 157 during the two-hour period. 158
As bird community in the area could be influencing visitation rates, a 10 min 159 census of the birds heard or seen was carried out within the two hour period. Censuses 160 were conducted using a standardized protocol based on a point count at the observation 161 point. We calculated density as birds/10 ha using the formula given in Bibby et al. 162 (2000) , the richness as the number of bird species, and diversity using the Shannon 163 Diversity Index (Krebs 1999), taking into account the bird species that visited A. 164 americana flowers. 165 A subsample of focal individuals was used for the study of foraging behaviour. 166
We noted the species, sex (if possible), age (if possible), duration in seconds, number of 167 composite umbels visited, the foraging technique used and if agonistic aggressions 168 occurred. Because we could not identify birds individually (they were not ringed), some 169 birds may have been observed several times. The proportion of repeatedly observed7 individual birds must be low because: a) we conducted observations on 55 plants 171 distributed throughout Tenerife, b) an average of 8.3 birds and 1.8 species were 172 observed per plant; and c) some species were sexed and aged (adult versus juvenile). As 173 foraging techniques are related to the possibility of effective pollination, they were 174 categorized in four different types based on previous studies (Martínez del Rio and 175
Eguiarte 1987). These foraging techniques differed with the place where the birds 176 obtained nectar or pollen from: a) perched on the flowers, b) perched on the branches, c) 177 from the air by hovering in a "hummingbird" fashion, and d) perched upside down in a 178 typical tit style (see Fig. 1 variables with variance inflation factors lower than 2.5 (see Table 2 , Zuur et al. 2010) . (Table 3 ). All the species, including the Goldcrest 224
Regulus regulus, were feeding on nectar, and only the Canary also on pollen. The most 225 frequent species visiting the plants was the Canary Islands Chiffchaff with 59.2% of the 226 total visits distributed in 61% of the studied plants, followed by the Atlantic Canary 227 (22.7% of visits and 57% of plants) and the African Blue Tit (14.9% of visits and 44% 228 of plants) (Table 3) . 229
230

Foraging behaviour 231 232
All species were detected feeding on nectar directly from floral receptacles or 233 directly from the surface of the plant (usually some nectar drops were available just 234 outside of the flowers). The only species feeding on pollen was the Atlantic Canary 235 (36% of visits) biting directly off the anthers, especially immature ones (see Fig. 1F ). 236
All species used the foraging technique of perching on a branch for feeding on 237 nectar, and only the Canary Islands Chiffchaff and the Blackcap used the four foragingtechniques (Fig. 2) . The foraging behaviour of the three most frequent bird species Table 4 ). The remaining variables had lower importance (Table 4 ). The 255 number of bird species visiting the inflorescences (richness) increased with the diversity 256 and density of birds in the surroundings (Bird_DIVERSITY and Bird_DENSITY), and 257 decreased with time of day (HOUR), while the remaining variables had lower 258 importance (Table 5) . 259 260 Discussion 261
262
The visitation rate (19.0 ± 24.8 birds per hour) and number of species were 263 considerably higher than those previously recorded for the Canary Islands endemic 264 ornithophilous plants, which never exceed the five visits per hour and five bird species 265 (see Table 6 ). The fact that the century plants studied were distributed in a great variety 266 of habitats from 120 to up to 1000 meters of altitude, in contrast to native species that 267 are usually restricted to one habitat (or at least where studies has been conducted) could 268 explain the differences observed. Nectar composition could also be influencing the 269 observed high visitation rate. One of the defining characteristics of bird pollinated 270 flowers is that they produce copious and dilute nectar (usually 20-25%), and several 271 hypotheses have been proposed to account this phenomenon related to more efficientextraction, to discourage bees or the water requirements of birds (Nicolson et al. 2007 ;availability for birds is in general low, especially in the summer months, when the 275 century plant flowers. Its dilute nectar (~15%; see Table 1 ) corresponds to the lowest 276 range for ornithophilous species (Table 6 ) and could be aimed to meet the water 277 requirements of birds (Nicolson et al. 2007 ). Furthermore, inflorescence duration and 278 the amount of resources provided (note that inflorescences can be ripe for more than 30 279 days; see Table 1 ) may also explain the high visitation rates. In fact, the number of visits 280 was positively related to the maturity and size of inflorescences (see below). The best foraging technique in favour of pollen transport is perching on branches 332 because bird bellies are usually in direct contact with anthers and stigmas (see Fig. 1 ). 333
Two species, the Common Raven and Atlantic Canary, are the more likely candidates to 334 be true pollinators, i.e. able to transport pollen grains from anthers to stigmas of the 335 century plant because of their main foraging techniques (Fig. 2) . However, only the 336 Atlantic Canary is a common and widespread bird on the island, and so it alone may 337 play an important role in plant reproduction. 
MATURE-flowers
Proportion of composite umbels with mature flowers Field 1.5 1.5
SENESCENT-flowers
Proportion of composite umbels with senescent flowers 
